The different transformations among plane, cylindrical and spherical spectrum allow to tackle the arbitrary field synthesis from a set of known sources. Putting all the spectrums in the same coordinate axis we can obtain a system of equations that allows us to find the optimal source weights, which synthesize the wished field. In this paper we present how to get the minimum number of sources needed to obtain a plane wave that allows to measure antennas or radar cross section in an indoor near-fleld range.
Introduction
Sometimes the classical near-field far-field transformation algorithms need a lot of sample points that involve too much measurement time. In the other side, if we measured the antenna in far field it would be only necessary a probe at Rayleigh distance to assure plane wave over the antenna under test. It is logical to think that in an intermediate zone we can measure the antenna pattern using a few number of sample points, and perhaps in an indoor range (figure 1).
All the antenna measurements methods synthesize a plane wave in the volume occupied by the antenna under test, sometimes physically like in a far-field range or in a compact range, and sometimes by software like in the classical near-field -far-field transformation algorithms. In these algorithms the probe weights to synthesize the plane wave are implicit. (5) We could obtain similar expressions starting from plane or cylindrical elemental waves. The knowledge of the different transformations among spectrums sketched in figure 2 will result a powerful tool to analyze electromagnetic problems.
In this paper we will use the spherical-spherical transformation applied to the antenna measurement.
Any coordinate change may be always accomplished by a sequence of rotations and translations (figure 3).
The rotations will not mean crossing between TMr and TEr modes, whereas the translation will (sketched in the figure 4):
Describing the rotation with the three Euler angles (w0,0,0,X) will imply a spectral change given by:
where the function d1%(00) can be found from Edmonds [3] .
On the other hand a translation of zo over the z axis will imply a spectral change (in the case of TEr modes) given by: 
Antenna Measurement in Fresnel Zone
A possible application is the antenna measurement in Fresnel zone with a minimum number of sample points. For instance, if we want to measure an antenna with a diameter of 8K, the Rayleigh distance will be 128k, and perhaps longer than the anechoic chamber maximum dimension, having to measure it in an outdoor range with all the associated problems. Measuring the near field in a cylindrical configuration (figure 6) we will need appro3imately Nz x N, = 32 x 50 measured points.
In a cylindrical system with continuous movement in O, the number of points in + does not imply more measurement time, but the number in z can be critical. If we can measure in an indoor range at 70K only 5 points in z are necessary. The optimal weights for a 5x5 cylindrical array with elemental dipoles with Az = 4k aind AO= 2°, after solving the system of equations will have the aspect shown in figures 7a and 7b. The plane wave synthesized with these weights is shown in figures 8a and 8b.
If we measure a hypothetical antenna of D = 8K over a cylindrical surface we can get its pattern making the convolution between the calculated weights and the measured field. The results appear in the figures 9 and 10.
Conclusion
It is possible to use the spectrum translation to obtain a system of equations, that allows us to synthesize a plane wave, or any wave in near field, getting antenna measurements in an indoor range with the minimum number of points. For instance it is possible to measure the antenna pattern, with D = 20 X, at D2 with 3 sources or at X D2 with 7 sources. In near field 40 sources would be needed.
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